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GDNF/Ret signaling and renal branching morphogenesis
Frank Costantini
Department of Genetics and Development, Columbia University,
New York, NY
Signaling by the secreted factor GDNF through the Ret
receptor tyrosine kinase is required for normal growth of the
ureteric bud (UB) during kidney development. However, the
precise role of GDNF/Ret signaling in renal branching morpho-
genesis and the specific responses of UB cells to GDNF remain
unclear. Recent studies have provided new insight into these
issues. The branching patterns of the UB have been studied, in
normal and mutant mice, by time-lapse imaging of GFP-ex-
pressing kidneys growing in organ culture. Lineage studies
indicate that the UB tip cells, which express Ret and respond to
GDNF, divide to give rise to both tip and trunk cells. The specific
defects of UB cells lacking Ret have been analyzed by gene-
rating genetically mosaic kidneys. Cells that lack Ret are spe-
cifically unable to contribute to the tip of the UB, apparently
because GDNF/Ret signaling is required for the formation of this
specialized epithelial domain. Transgenic manipulation of the
pattern of GDNF expression has shown that while this factor is
required to position the outgrowth of the UB from the Wolffian
duct, its site of synthesis in the kidney can be altered with
minimal effects on kidney development. Thus, any positional
information GDNF may provide for ureteric bud branching
within the developing kidney is apparently redundant with other
signals. A number of genes that are induced in the UB by GDNF
has been identified, and mutations in several of these genes were
found to perturb UB morphogenesis in varying ways. Thus,
GDNF signaling through Ret appears to control the expression
of a number of downstream target genes, which in turn carry out
different functions required for kidney development.
doi:10.1016/j.ydbio.2007.03.091
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The role of Wnt9b in kidney tubule maintenance
Courtney M. Karner, Thomas J. Carroll
Departments of Internal Medicine (Nephrology) and Molecular
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Development of the mouse metanephric kidney begins
around embryonic day 11. At this time the Wolffian duct bran-
ches to form the ureteric bud, which invades the metanephric
mesenchyme (MM) and secretes Wnt9b. Wnt9b induces the
MM to undergo a mesenchymal to epithelial transition resulting
in the formation of the renal tubules. Mice that completely lack
Wnt9b activity are unable to form tubules, while mice with a
hypomorphic allele, Wnt9bcneo/cneo, have cystic tubules
highly reminiscent of polycystic kidney disease (PKD). The
Wnt9bcneo/cneo cysts are derived from multiple segments of
the nephron indicating a later nonautonomous role for Wnt9b in
tubule maintenance/differentiation. PKD is characterized by
changes in apical/basal polarity, proliferation and apoptosis.
Surprisingly none of these processes appear to be affected in the
Wnt9bcneo/cneo tubules. Also unaffected is the formation of
the primary cilium and the expression of polycystine 1 and 2, all
thought to be affected during the progression of PKD. Although
these Wnt9bcneo/cneo cysts are reminiscent of PKD, their
etiology appears distinct from other types of PKD, suggesting
the mechanism of cyst formation may be distinct. Current
models for the progression of PKD suggest that activation of
canonical Wnt signaling with a concurrent loss of noncanonical
signaling leads to cyst formation. However, we hypothesize
that by removing the ligand, Wnt9b, we are ablating both
branches of the Wnt pathway, which explains the disparity in
phenotypes.
doi:10.1016/j.ydbio.2007.03.092
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Early regional specification of the endoderm toward a
pancreatic fate is under the control of the BMP signaling
Francesca M. Spagnoli, Ali H. Brivanlou
Lab. Vertebrate Embryology, The Rockefeller University, New
York, USA
Mechanisms underlying regional specification of distinct
organ precursors within the endoderm, including the liver and
the pancreas, are still poorly understood. This is particularly true
for stages between endoderm formation and initiation of orga-
nogenesis. We have used a global approach to investigate these
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